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(57) ABSTRACT

An anti-timeout method applied to a data processing system
is provided. The data processing system includes a disk mod-
ule. The anti-timeout method includes following steps: set-
ting a total volume of the disk module into a plurality of
virtual disk volumes, wherein each of the virtual disk volumes
includes an instruction temporary storing queue for tempo-
rarily storing operating instructions corresponding to each
virtual disk volume; selecting one of the instruction tempo-
rary storing queues and processing the operating instructions
stored in the selected instruction temporary storing queue;
calculating a continuous operating value of continuous pro-
cessing of the selected instruction temporary storing queue;
and selecting another one of the instruction temporary storing
queues if the continuous operating value exceeds a predeter-
mined threshold value.

10 Claims, 4 Drawing Sheets
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ANTI-TIMEOUT METHOD AND DATA
PROCESSING SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial No. 102121766, filed on Jun. 19,2013. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of specifi-
cation.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The disclosure relates to a control method of a data pro-
cessing system and, more particularly, to an anti-timeout
control method applied in a data processing process.

2. Description of the Related Art

A data processing system for processing digital files, such
as redundant array of independent disks (RAID), a data center
or a computer system is widely used in a personal purpose, in
an enterprise or a cloud server. The data processing system
can read corresponding data from a disk module or write files
to specific positions of the disk module according a read or
write command of a user or the system.

When the user or the system continuously gives out mul-
tiple read/write commands, if one operating instruction
(which may read a large amount of data) takes up too much
time, other operating instructions may wait for timeout and
abnormal situations may occur. For example, the other sub-
sequent operating instructions are lost, an instruction tempo-
rary storing, queue overflows or an operating instruction with
a high priority cannot be executed immediately.

BRIEF SUMMARY OF THE INVENTION

An anti-timeout method applied to a data processing sys-
tem is provided. The data processing system includes a disk
module. The anti-timeout method includes following steps:
setting a total volume of the disk module into a plurality of
virtual disk volumes, wherein each of the virtual disk volumes
includes an instruction temporary storing queue to tempo-
rarily store operating instructions corresponding to each of
the virtual disk volumes; selecting one of the instruction
temporary storing queues and processing the operating
instructions stored in the selected instruction temporary stor-
ing queue; calculating a continuous operating value of the
operating instructions corresponding to the selected instruc-
tion temporary storing queue; and selecting another one of the
instruction temporary storing queues if the continuous oper-
ating value exceeds a predetermined threshold value.

A data processing system includes a disk module and a
control module. The disk module includes a disk control unit
to set a total volume of the disk module into a plurality of
virtual disk volumes. Each of the virtual disk volumes
includes an instruction temporary storing queue to tempo-
rarily store operating instructions corresponding to each of
the virtual disk volumes. The control module includes a pro-
cessing unit and an anti-timeout unit. The processing unit
selects the instruction temporary storing queue in sequence
and processes the operating instructions of the selected
instruction temporary storing queue. The anti-timeout unit
calculates a continuous operating value of continuous pro-
cessing of the processing unit corresponding to the selected
instruction temporary storing queue and makes the process-
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2

ing unit select another one of the instruction temporary stor-
ing queues if the continuous operating value exceeds a pre-
determined threshold value.

These and other features, aspects and advantages of the
present disclosure will become better understood with regard
to the following description, appended claims, and accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram showing a data processing
system in an embodiment;

FIG. 2 is a flow chart showing an anti-timeout method in a
first embodiment;

FIG. 3 is a flow chart showing an anti-timeout method in a
second embodiment; and

FIG. 4 is a flow chart showing an anti-timeout method in a
third embodiment.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

An anti-timeout method and a data processing system are
illustrated with relating figures hereinafter.

FIG. 1 is a schematic diagram showing a data processing
system 100 in an embodiment. As shown in FIG. 1, the data
processing system 100 includes to disk module 120 and a
control module 140. The data processing system 100 may be
redundant array of independent disks (RAID), a data center, a
computer system or other data processing and storing
devices.

In the embodiment, the disk module 120 includes a storing
element 122 and a disk control unit 124. The disk control unit
124 sets a total volume of the storing element 122 of the disk
module 120 into a plurality of virtual disk volumes.

For example, the disk control unit 124 sets the total volume
of'the storing element 122 to four virtual disk volumes VOL1,
VOL2,VOL3 and VOL4 in sequence, and adjacent sectors are
in one group, which is not limited herein. For example, the
first two hundred sectors (000 to 199) of the storing element
122 are set as the virtual disk volume VOL1 (the sectors may
be set via partition or program definition), and the second two
hundred sectors (200to 399) of the storing element 122 are set
as another virtual disk volume VOL?2, and the rest can be
deduced by analogy.

The setting number of the virtual disk volumes may be any
natural number larger than 2, and it can be adjusted according
to the total volume of the storing element 122, the size of the
files or the processing capability of the disk control unit 124.
The size of each of the virtual disk volumes VOL1 to VOL4
may be different and can be adjusted independently.

As shown in FIG. 1, the control module 140 is electrically
connected to the disk module 120. In the embodiment, the
control module 140 includes a processing unit 142 and an
anti-timeout unit 144.

The control module 140 can send operating instructions to
the virtual disk volumes VOL1, VOL2, VOL3 and VOL4,
respectively, via the disk control unit 124 to read, write,
delete, move or modify the data. The virtual disk volumes
VOLI1, VOL2, VOL3 and VOL4 respectively include corre-
sponding instruction temporary storing queues QUEIL,
QUE2, QUE3 and QUE4 to temporarily store the operating
instructions.

The instruction temporary storing queues QUE1, QUE2,
QUE3 and QUE4 may not be independently set as shown in
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FIG. 1, and they may be achieved via software, firmware or
hardware and integrated to the storing element 122 or the disk
control unit 124.

The contents and features of the operating instructions
received by the virtual disk volumes VOL1 to VOL4 are
different. For example, some operating instructions may
relate to reading operations which have timeliness, small size,
high frequency or are necessary in system operation, and need
an immediate and rapid response. Some operating instruc-
tions may relate to reading operations of media video files in
a large size, which takes up much more time but has lower
importance. Some operating instructions may relate to writ-
ing operations of downloaded files which has a long file
length and a large size. Some operating instructions may
relate to conversion operations of media files which has a long
file length and can be dynamically accessed. As stated above,
the processing contents (large size, small size, system neces-
sary setting contents or other file contents) and the features
(high timeliness or low timeliness) of the operating instruc-
tions are different.

In the embodiment, the processing unit 142 of the control
module 140 sequentially selects one of the instruction tem-
porary storing queues QUE1 to QUE4 corresponding to the
virtual disk volumes VOL1 to VOL4 and processes the oper-
ating instructions stored in the selected instruction temporary
storing queue QUE1, QUE2, QUE3 or QUE4.

The data processing system 100 first processes the operat-
ing instruction generated first, which is a first in first out
(FIFO) principle. However, in order to prevent a specific
virtual disk volume from taking up too much time (for
example, all of the operating instructions generated first are
received by one same virtual disk volume), the data process-
ing system 100 further has an anti-timeout principle addition-
ally.

At a perfect state, the data processing system 100 executes
the operating instructions corresponding to the virtual disk
volumes VOL1 to VOL4 (the instruction temporary storing
queues QUE1 to QUE4) equally. The anti-timeout unit 144 of
the data processing system 100 prevents a specific virtual disk
volume from taking up too much time, and avoids that the
operating instructions received by other virtual disk volumes
waits for timeout and abnormal situations occur. For example,
the operating instructions received by the virtual disk vol-
umes which wait for timeout may be lost, an instruction
temporary storing queue overflows (which means the total
value of the waiting operating instructions exceeds the total
volume of the instruction temporary storing queue) or an
operating instruction with a high priority cannot be executed
immediately.

In the embodiment, the anti-time out unit 144 calculates a
continuous operating value of the processing unit 142 corre-
sponding to the selected instruction temporary storing queue
QUEI1 to QUE4. If the continuous operating value exceeds a
predetermined threshold value, the processing unit 142
selects another instruction temporary storing queue.

FIG. 2 is a flow chart showing an anti-timeout method in a
first embodiment. The anti-timeout method is applied to the
data processing system 100 shown in FIG. 1 or other similar
storing devices or systems, which is not limited herein.

As shown in FIG. 2, in step S200, the total volume of the
disk module (such as the disk module 120 in FIG. 1) is set to
a plurality of virtual disk volumes (such as the virtual disk
volumes VOL1 to VOL4 in FIG. 1). Each of the virtual disk
volumes includes an instruction temporary storing queue
(such as the instruction temporary storing queues QUE1 to
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QUEA4 in FIG. 1) to temporarily store the operating instruc-
tions corresponding to the virtual disk volumes VOLI1 to
VOLA.

In step S202, one of the instruction temporary storing
queues QUE1 to QUE4 is selected.

When the step S202 is executed for the first time, a first
non-empty queue of the instruction temporary storing queues
QUEL to QUE4 is selected in sequence. For example, if the
instruction temporary storing queue QUE] is not an empty
queue (which means it includes waiting operating instruc-
tions), the instruction temporary storing queue QUEIL is
selected. If the instruction temporary storing queue QUE1 is
an empty queue, it is determined that whether the next
instruction temporary storing queue QUE2 is an empty
queue, and the rest can be deduced by analogy until the next
non-empty instruction temporary storing queue is selected.

For example, the instruction temporary storing queue
QUEL includes five waiting operating instructions, the
instruction temporary storing queue QUE2 does not include
waiting operating instructions, the instruction temporary stor-
ing queue QUE3 includes ten waiting operating instruction,
and the instruction temporary storing queue QUE4 includes
two waiting operating instructions. In step S202, the instruc-
tion temporary storing queue QUEL is selected.

Then, in step S204, the operating instructions stored in the
selected instruction temporary storing queue QUE1 are pro-
cessed, so as to operate the virtual disk volume VOL1.

When the operating instructions stored in the selected
instruction temporary storing queue are processed in step
S204, the anti-timeout method further executes step S206 to
calculate a total value of the operating instructions continu-
ously processed in the selected instruction temporary storing
queue (which is the instruction temporary storing queue
QUEL corresponding to the virtual disk volumes VOL1 in the
embodiment).

Then, in step S208, it is determined that whether the total
value of the continuously processed operating instructions
exceeds the predetermined threshold value. For example, the
predetermined threshold value is set as 3, which means only
three operating instructions are permitted to be continuously
processed in one single instruction temporary storing queue
(that is one single virtual disk volume).

In the step S208, if the total value of the continuously
processed operating instructions does not exceed the prede-
termined threshold value (which means the total value of the
continuously processed operating instructions is three or less
than three), the step S206 is executed again to process the
selected instruction temporary storing queue.

In the step S208, if the total value of the continuously
processed operating instructions exceeds the predetermined
threshold value (which means the total value of the continu-
ously processed operating instructions is larger than three),
step S210 is executed to select another instruction temporary
storing queue. In the step S210, the next non-empty instruc-
tion temporary storing queue is selected (which means the
instruction temporary storing queues after the original
selected instruction temporary storing queue are searched in
sequence, and the closest non-empty instruction temporary
storing queue is selected). In the embodiment, the instruction
temporary storing queue QUE2 is an empty queue and the
instruction temporary storing queue QUE3 is a non-empty
queue. Thus, the instruction temporary storing queue QUE3
is selected in the step S210. Then, the step S204 is executed
again to process the operating instructions stored in the
selected instruction temporary storing queue (which is the
instruction temporary storing queue QUE3).
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As stated above, the anti-timeout unit 144 calculates the
total value of the continuously processed operating instruc-
tions. When the total value of the operating instructions
exceeds the predetermined threshold value, the instruction
temporary storing queue corresponding to another virtual
disk volume is processed. Thus, it can avoid that a specific
virtual disk volume takes up too much time of the processing
unit 142.

Moreover, the anti-timeout unit 144 determines whether
the continuous processing is timeout in the anti-timeout
method is not limited by according to the total value of the
operating instructions. Please refer to FIG. 3. FIG. 3 is a flow
chart showing an anti-timeout method in a second embodi-
ment.

As shown in FIG. 3, the anti-timeout method first executes
step S300 to set the total volume of the disk module to a
plurality of the virtual disk volumes. Then, in step S302, an
instruction temporary storing queue is selected.

In step S304, the operating instructions stored in the
selected instruction temporary storing queue are processed to
operate the virtual disk volumes.

The difference between the first embodiment in FIG. 2 and
the second embodiment in FIG. 3 is that the anti-timeout
method executes step S306 to calculate a total value of oper-
ating sectors continuously processed by the selected instruc-
tion temporary storing queue.

Then, the anti-timeout method executes step S308 to deter-
mine whether the total value of the continuously processed
operating sectors exceeds the predetermined threshold value.
For example, the predetermined threshold value may be set as
50, which means only 50 sectors are permitted to be continu-
ously processed by one single instruction temporary storing
queue (that is one single virtual disk volume).

In the step S308, if the total value of the continuously
processed operating sectors does not exceed the predeter-
mined threshold value (which means the total value of the
continuously processed operating sectors is fifty or less than
fitly), the step S306 is executed again to process the selected
instruction temporary storing queue.

In the step S308, if the total value of the continuously
processed operating sectors exceeds the predetermined
threshold value (which means the total value of the continu-
ously processed operating sectors is larger than fifty), step
S310 is executed to select another instruction temporary stor-
ing queue (which means the next non-empty instruction tem-
porary storing queue is selected). Then, the step S304 is
executed again to process the operating instructions stored in
the next selected instruction temporary storing queue. Other
details of the anti-timeout method shown in FIG. 3 are similar
with those in the previous embodiments shown in FIG. 1 and
FIG. 2, which is omitted herein.

As stated above, the anti-timeout unit 144 calculates the
total value of the continuously processed operating sectors.
When the total value of the operating sectors exceeds the
predetermined threshold value, the instruction temporary
storing queue corresponding to another virtual disk volume is
processed.

FIG. 4 is a flow chart showing an anti-timeout method in a
third embodiment. The difference between the embodiment
in FI1G. 4 and the previous embodiments is that in step S406 of
the anti-timeout method, a total length of operating time of
continuous processing by the selected instruction temporary
storing queue is calculated. In step S408 it is determined that
whether the total length of operating time of continuous pro-
cessing exceeds the predetermined threshold value. If yes,
step S410 is executed to select another instruction temporary
storing queue.
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Other details of the anti-timeout method shown in FIG. 4
are similar with those in the previous embodiments shown in
FIG. 1 and FIG. 2, which is omitted herein.

In sum, the anti-timeout method and the data processing
system set the total volume of'the disk module to a plurality of
the virtual disk volumes, and calculate the continuous oper-
ating value. When the continuous operating value exceeds a
predetermined threshold, the instruction temporary storing
queue corresponding to another virtual disk volume is pro-
cessed. Thus, processing states of the virtual disk volumes
can be balanced and abnormal situations due to the operating
instructions waiting for timeout can be avoided.

Although the present disclosure has been described in con-
siderable detail with reference to certain preferred embodi-
ments thereof, the disclosure is not for limiting the scope.
Persons having ordinary skill in the art may make various
modifications and changes without departing from the scope.
Therefore, the scope of the appended claims should not be
limited to the description of the preferred embodiments
described above.

What is claimed is:
1. An anti-timeout method, applied to a data processing
system, wherein the data processing system includes a disk
module, the anti-timeout method comprising following steps:
setting a total volume of the disk module into a plurality of
virtual disk volumes, wherein each of the virtual disk
volumes includes an instruction temporary storing
queue to temporarily store operating instructions corre-
sponding to each of the virtual disk volumes;
selecting one of the instruction temporary storing queues
and processing the operating instructions stored in the
selected instruction temporary storing queue;

calculating a continuous operating value of the operating
instructions corresponding to the selected instruction
temporary storing queue; and

selecting another one of the instruction temporary storing

queues if the continuous operating value exceeds a pre-
determined threshold value.

2. The anti-timeout method according to claim 1, wherein
the disk module includes a storing element, the storing ele-
ment includes a plurality of sectors, and the step of setting the
total volume of the disk module to the virtual disk volumes
includes:

setting a total volume of the storing element to the virtual

disk volumes, wherein the N adjacent sectors are in a
group and N is a positive integer.

3. The anti-timeout method according to claim 1, wherein
the step of selecting one of the instruction temporary storing
queues includes:

selecting a first non-empty instruction temporary storing

queue from the instruction temporary storing queues in
sequence.

4. The anti-timeout method according to claim 1, wherein
in the step of calculating the continuous operating value, the
continuous operating value is a total value of the operating
instructions, a total value of operating sectors or a total length
of operating time of the continuous processing of the selected
instruction temporary storing queue.

5. The anti-timeout method according to claim 1, wherein
the step of selecting another one of the instruction temporary
storing queues if the continuous operating value exceeds the
predetermined threshold value includes:

selecting another non-empty instruction temporary storing

queue in sequence from the instruction temporary stor-
ing queues.
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6. A data processing system, comprising:

a disk module including a disk control unit to set a total
volume of'the disk module into a plurality of virtual disk
volumes, wherein each of the virtual disk volumes
includes an instruction temporary storing queue to tem-
porarily store operating instructions corresponding to
each of the virtual disk volumes; and

a control module including:

a processing unit selecting the instruction temporary
storing queue in sequence and processing the operat-
ing instructions of the selected instruction temporary
storing queue; and

an anti-timeout unit calculating a continuous operating
value of continuous processing of the processing unit
corresponding to the selected instruction temporary
storing queue and making the processing unit select
another one of the instruction temporary storing
queues if the continuous operating value exceeds a
predetermined threshold value.

7. The data processing system according to claim 6,

wherein the disk module further includes a storing element,
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the storing element includes a plurality of sectors, and the
disk control unit sets a total volume of the storing element to
the virtual disk volumes, wherein the N adjacent sectors are in
a group and N is a positive integer.

8. The data processing system according to claim 6,
wherein the processing unit selects a first non-empty instruc-
tion temporary storing queue from the instruction temporary
storing queues in sequence.

9. The data processing system according to claim 6,
wherein the anti-timeout unit calculates a total value of the
operating instructions, a total value of operating sectors or a
total length of operating time of the continuous processing of
the selected instruction temporary storing queue to obtain the
continuous operating value.

10. The data processing system according to claim 6,
wherein when the continuous operating value exceeds the
predetermined threshold value, the anti-timeout unit informs
the processing unit to select another non-empty instruction
temporary storing queue in sequence from the instruction
temporary storing queues.
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